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REPORTS. 



REMARKS ON THE FASOLDT TEST -PLATE. 

By R. H. Ward, M. D., F. R. M. S., Troy, N. Y. 

The committee to which was referred the plate of rulings 
presented by Mr. Charles Fasoldt has made progress, but is 
not yet ready to offer a formal report, An exhibition of 
the plate, however, by the maker himself according to his 
own ideas, is an incident of such scientific as well as historic 
interest, that it may be narrated now as an appropriate 
opening of the subject. 

The plate consists of twenty-three bands ruled on a 
cover-glass, beginning at 5,000 lines to the inch and increas- 
ing by 5,000 each time to 30,000, and thence by 10,000 each 
time to or towards 200,000. The lines are ruled alternately 
longer and shorter, so that the 40,000 band becomes at each 
end a 20,000 band with interlying lines, and the "200,000" 
band should be seen, if resolved at all, as 100,000 band simi- 
larly interlined. The extraordinay mechanical skill of the 
maker and his success in ruling the lower bands, attach real 
interest to the plate and to his methods of studying it, in re- 
spect to the possibilities of fine ruling and of extreme reso- 
lution, an interest which is enhanced rather than diminished 
by the maker's lack of scientific education, his simple faith in 
the character and visibility of the highest bands, and his ut- 
ter inability to apprehend the mechanical uncertainties and 
scientific absurdities involved in this belief. If he has done 
even a small portion of what he thinks, he has far surpassed 
all other experimenters and has earned and will receive 
much more credit than he claims. 

Upon learning of the appointment of the committee, Mr. 
Fasoldt tendered a request that he might be allowed to be 
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present "when the plate was examined," and kindly offered 
the use of his apparatus, and also his own services to 
"show the lines" to the committee at any time. Believing 
it to be of interest and importance to know exactly what he 
saw and how he saw it, I replied that while it would be imprac- 
ticable for the committee as a whole to make the proposed 
arrangement, as a member of the committee I would gladly 
accept his offer to show the lines, and that the lines desired 
to be seen were the highest bands, from " 120,000" upwards. 
No objection was made to this statement. 

At an appointed time, one afternoon, the microscope was 
placed in a wooden cabinet which nearly excluded daylight, 
and light from a kerosene lamp with a large flat wick, placed 
edgewise at a distance of about two feet, was admitted 
through an opening in the cabinet on a level with the nose- 
piece of the microscope. The stand was a large and heavy 
one made by Mr. Fasoldt himself, with about ten inches of 
tube-length, including the objective, and furnished with a 
Bausch and Lomb -^ in. horn. imm. objective claiming 1.40 
n. a., and a 1 in. "periscopic" ocular by the same makers. 
The illuminating rays were brought to a focus at the side of 
the nose-piece and about one-fourth of an inch from it by 
means of a " watchmaker's glass " of about two inches focus, 
mounted as a "bull's eye" condenser, the best effect being 
gained with an achromatic one made for the purpose. The 
divergent pencil was admitted to the tube, and then reflec- 
ted downward through the objective, by means of a cover- 
glass internal illuminator, claimed and patented by Mr. Fas- 
oldt as his own. The peculiarities of this illuminator, aside 
from the substitution of Fasoldt's spring nose-piece for 
the ordinary society screw for carrying the objective, were 
an adjustment for withdrawing at will the cover-glass reflec- 
tor from the optical axis, and an ingenious combination of 
shutters at the side, by means of which light was admitted 
only through a narrow slit that was adjusted in both width 
and position. With this arrangement a variety of bright or 



320 PROCEEDINGS OF THE AMERICAN 

dark field effects were obtained by slight changes in the 
position of the lamp and the adjustment of the slit. When 
the image of the illuminating flame was formed by the ob- 
jective just at the edge of the field of view and slightly out 
of the plane of the object, a transparent effect was produced 
over a considerable portion of the field, presumably by in- 
ternal reflection at the bottom of the dry-mounted cover- 
glass, on the lower surface of which the lines were ruled, and 
in the bright portion of the field the lines of the lower mid- 
dle bands were very easily and distinctly seen. 

Starting from any of the coarser bands, where there 
could be no question about the lines, the plate was moved 
across the field by means of the steady mechanical stage, 
and the lines of successive bands appeared with distinctness 
but increasing fineness up to the band claiming 1 10,000 to 
the inch, which was seen with perfect ease, and the alleged 
120,000 which was seen clearly and repeatedly, though with 
difficulty, while in the higher bands no trace or simulation 
of lines was perceived. The same limit was reached in sev- 
eral separate trials by the writer, whose eyes, however, by 
reason of long over-use, should set no limit against the rea- 
sonable claims of others presuming to go further. Mr. Fas- 
oldt did not seem to recognize the lines as far up in the 
series as this; but his son, Ernest C, who was depended 
upon for most of the manipulation, was positive that he saw 
the lines in the " 130,000, band, and none beyond that. Any 
possible importance attached to his judgment at this inter- 
esting point must be be viewed in connection with the fact 
that on another occasion he was satisfied that he " resolved " 
a "200,000" band. No measurement of the spacing of 
the lines was made at that time, and none is ready to report 
now. 

Mr. Fasoldt's faith in the integrity and visibility of the 
still higher bands, which faith it is scarcely necessary to say 
is not known to be shared by any scientific man, seems to 
depend wholly upon his belief in the infallibility of his care- 
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fully concealed method of ruling them, upon his impression 
that he has seen the lines as high as " 150,000," and upon 
the equally firm impression of two or three other persons 
that they have seen all up to and including "200,000." 
These persons however admit that the higher bands furnish 
only passing glimpses and cannot be kept in focus and ex- 
amined at leisure or shown to other persons as can be done 
with ease up to the "110,000." Is it possible that after 
looking long and intently at the latter, the retinal impress- 
ion may remain and be recognized by the observer while 
subsequently gazing at the unresolved higher bands? 

It would be evidently improper to undertake to antici- 
pate the action of the committee as a whole, by saying ex- 
actly what should be considered sufficient evidence to es- 
tablish the reality of certain of the lines and the fact of 
their resolution. But it will be noticed that the projecting 
alternate lines must greatly aid in the test of counting 
a measured portion of a band either with the micrometer or 
by aid of photography. It can scarcely be long impossible 
to make a satisfactory count of the band claiming to be 
spaced at " 120,000," if it is correctly ruled, since the lines 
really to be counted are only at 60,000. And if, which is 
not incredible though not yet proved, this band should 
prove to be successfully ruled and to be resolvable by exist- 
ing lenses, a fact that has been plausibly claimed but never 
yet really proved of any band of equal finess, then the 
study of the next two bands would be one of the most inter- 
esting problems in practical optics of the present day. At 
the same time it seems not improbable that photography 
may not only give us an easy count of lines plainly visible 
but extremely difficult to count otherwise, but may some- 
time show also the details of other bands that are perma- 
nently beyond the reach of direct microscopical vision. 



